A Comparison of the Cyanide-Scavenging Capabilities of Some Cobalt-Containing Complexes in Mice.
Four cobalt-containing macrocyclic compounds previously shown to ameliorate cyanide toxicity have been comparatively evaluated with an acute sublethal toxicity model in conscious (unanesthetized) adult male Swiss-Webster mice. All of the compounds (the cobalt-corrins cobalamin and cobinamide, a cobalt-porphyrin, plus a cobalt-Schiff base macrocycle) given 5 min prior to the toxicant dose significantly decreased the righting-recovery time of cyanide-intoxicated mice, but the doses required for maximal antidotal effect varied. Additionally, all of the compounds tested significantly reduced the righting-recovery time when administered at either 1 or 2 min after cyanide intoxication, but none of the compounds tested significantly reduced the righting-recovery time when delivered 5 min after the toxicant dose. Using the lowest effective dose of each compound determined during the first (prophylactic) set of experiments, neuromuscular recovery following cyanide intoxication in the presence/absence of the cobalt-based antidotes was assessed by RotaRod testing. All the compounds tested accelerated recovery of neuromuscular coordination, and no persistent impairment in any group, including those animals that received toxicant and no antidote, was apparent up to 2 weeks postexposures. The relative effectiveness of the cobalt compounds as cyanide antidotes are discussed and rationalized on the basis of the cyanide-binding stoichiometries and stability constants of the Co(III) cyano adducts, together with consideration of the rate constants for axial ligand substitutions by cyanide in the Co(II) forms.